The essential oil of Hedyosmum arborescens Sw. (Chloranthaceae), a native plant of the Caribbean archipelago, was extracted by hydrodistillation. The chemical composition of the volatile fraction was determined by GC and GC-MS analyses and 50 components were identified. The major components are α-phellandrene (11.4%), bicyclogermacrene (10.6%) and sabinene (9.7%). The anticancer activities of these extracts were assessed against human lung carcinoma cell line A-549 and human colon adenocarcinoma cell line DLD-1. The leaf essential oil of H. arborescens was found to be moderately active against both cancer cell lines with GI 50 values of 158 ± 7 μg/mL for A-549 and 178 ± 9 μg/mL for DLD-1.
Hedyosmum arborescens Sw., (Chloranthaceae), a Caribbean native plant [1] , is well known in Guadeloupe and Martinique as bois-senti, bois de l'eau and bois fragile [2] , whereas it is commonly called cigarbush in the English West Indian islands [3] . This plant is a small resinous tree about 3 to 6 meters high, with numerous very fragile branches, full of pith and swollen at the knots, that grows in degraded tropical forests, in wet glades and on river banks. Its fleshy leaves are thick, elliptical to lanceolate, about 8 to 10 cm long and 1 to 3 cm large [2] . No common use of H. arborescens is known. The leaves of the plant give an essential oil, the composition of which has not been previously reported. Thus, the aims of this study were to examine the chemical composition of the leaf essential oil of H. arborescens collected in Guadeloupe and to evaluate its anticancer activity.
Leaves of H. arborescens extracted by hydrodistillation produced a yellow essential oil with a yield of 0.24% (w/w), relative to the dried plant material. The volatile extract is characterized by a refractive index of 1.5048 (at 20°C) and a density of 0.881 g/mL. The chemical composition of the leaf essential oil is listed in Table 1 . Chromatographic analysis showed 51 compounds of which 50 were identified. The oil was composed of terpenic molecules and only one compound was not a terpene: (E)-isoeugenol acetate. The oil was constituted of 58.6% monoterpenes, including 12% oxygenated monoterpenes, and 36.5% sesquiterpenes, including 15.3% oxygenated sesquiterpenes. The main components were α-phellandrene (11.4%), bicyclogermacrene (10.6%), sabinene (9.7%), spathulenol (7.5%), β-pinene (6.1%) and p-cymene (5.9%). The mass spectrum of the unidentified compound (RI DB-5 = 1595), presented in Table 1 , suggests that it is a β-eudesmol derivative.
The anticancer properties of H. arborescens essential oil were assessed against cell lines A-549 (human lung carcinoma) and DLD-1 (human colon adenocarcinoma). Both cell lines were subjected to increasing concentrations of the leaf oil for 48 hours. oil. Very few of the compounds found in the oil have been tested for anticancer properties. It has been reported in the literature that derivatives of limonene, such as perillyl alcohol and perillyl aldehyde, inhibit proliferation and migration of breast cancer cells [4] and cause cell cycle arrest in G1 and apoptosis of human carcinoma cell lines [5] . D-limonene is also capable of inducing apoptosis in gastric cancer cells [6] . Terpinen-4-ol can induce caspase-dependent apoptosis in human melanoma cells [7] , and has been shown to cause differentiation of human myelocytic cell line HL-60 [8] . Furthermore, spathulenol has a GI 50 value of 83.8 μM when tested in the KB cell cytotoxicity assay and can moderately inhibit human topoisomerase I [9] . Limonene, terpinen-4-ol and spathulenol are all found in high concentrations in the essential oil, which could explain, in part, the anticancer activity. However, no cytotoxicity assays have been performed for most of the major components of H. arborescens leaf essential oil (sabinene, α-phellandrene and bicyclogermacrene).
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In conclusion, we have determined the chemical composition of the essential oil of Hedyosmum arborescens, and have evaluated its anticancer activity. The results show that the essential oil is moderately active against both tumor cell lines tested. The anticancer activity could be explained, in part, by high concentrations of limonene, terpinen-4-ol and spathulenol. However, further studies aimed at determining the anticancer properties of the other major constituents of H. arborescens leaf essential oil will be needed in order to fully understand their bioactivity. (Fournet, 1756) has been deposited at the INRA-National Park Herbarium of Guadeloupe. Fresh leaves were extracted by hydrodistillation during two h in a Clevenger apparatus [10] . The oil was dried over anhydrous sodium sulfate and stored under nitrogen at 4°C.
GC and GC/MS analyses:
The essential oil was analyzed by GC on a gas chromatograph [Hewlett-Packard 5890 (FID detector)] equipped with a polar Supelcowax 10 column and an apolar DB-5 column (30 m x 0.25 mm x 0.25 μm). Analyses by GC-MS were performed on a Hewlett-Packard mass spectrometer 5972 at 70 eV, coupled to an HP 5890 equipped with a DB-5 column (same as above). The temperature program was 40°C for 2 min, then 2°C/min to 210°C and held constant for 33 min. For injection (split injector), 5 μL of essential oil was diluted to 500 μL in n-hexane and 5 μL of this diluted solution was used. Identification of volatile constituents was made on the basis of their retention indices [11] and their mass spectra, which were compared with data references [12] .
Cell culture: Human lung carcinoma cell line A-549 and colon adenocarcinoma cell line DLD-1 were purchased from the American Type Culture Collection (ATCC). Cells were maintained at 37˚C in a 5% CO 2 atmosphere. Both cell lines were grown in minimum essential medium containing Earle's salts and L-glutamine (Mediatech Cellgro, VA) and supplemented with 10% fetal bovine serum (Hyclone), vitamins (1X), penicillin (100 I.U/mL) and streptomycin (100 μg/mL), essential amino acids (1X) and sodium pyruvate (1X) (Mediatech Cellgro, VA).
Cytotoxicity assay: Exponentially growing cells (5 x 10 3 cells per well in 100 µL of culture medium) were seeded in 96-well microplates (Costar, Corning Inc.) and allowed to adhere for 16 h before treatment.
Increasing concentrations of essential oil in ethanol (Sigma-Aldrich) were then added (100 µL per well). In order to avoid solvent toxicity, the final concentration of ethanol in the culture medium was maintained at 0.5% (v/v). The cells were incubated for 48 h in either the presence or absence of essential oil. Cytotoxicity was determined using the resazurin reduction test, as described by O'Brien [13] . Fluorescence was measured on an automated 96-well Fluoroskan Ascent Fl™ plate reader (Labsystems) using excitation and emission wavelengths of 530 nm and 590 nm, respectively. Cytotoxicity is expressed as the concentration of essential oil capable of inhibiting cell growth by 50% (GI 50 ).
